Stimulation of alpha1A-adrenoceptors in Rat-1 cells inhibits extracellular signal-regulated kinase by activating p38 mitogen-activated protein kinase.
In Rat-1 fibroblasts, endothelin-1 and a protein kinase C-stimulating phorbol ester stimulated extracellular signal-regulated kinase (ERK), whereas phenylephrine, acting at stably transfected human alpha1A-adrenoceptors, inhibited basal and endothelin-1- and phorbol ester-stimulated ERK. On the other hand, phenylephrine stimulated p38 mitogen-activated protein kinase (MAPK). Anisomycin caused p38 activation and ERK inhibition quantitatively similar to those produced by phenylephrine. SB 203,580, an inhibitor of p38, significantly attenuated phenylephrine- and anisomycin-induced ERK inhibition. The ERK inhibition by phenylephrine was not affected by the cytosolic phospholipase A2 inhibitor arachidonyltrifluoromethyl ketone or the cyclooxygenase inhibitor indomethacin but was significantly attenuated by a combination of the phosphatase inhibitors Na3VO4 and okadaic acid. Neither SB 203,580 nor the phosphatase inhibitors significantly affected ERK inhibition by the adenylyl cyclase activator forskolin. We conclude that there is a previously unrecognized interaction between ERK and p38 MAPK, in which activation of p38 causes inhibition of ERK; this may at least partly involve MAPK phosphatases that inactivate ERK.